INTRODUCTION {#sec1}
============

Acute epididymo-orchitis (AEO) is a male emergent urological pathology that is characterized by inflammation of the epididymis and ipsilateral testis. Usually this condition involves the epididymis at first and afterwards results in orchitis. Sexually transmitted infections (STIs) as well as indwelling urethral catheters have been established as the main causes of AEO, even as far back as in 1805 by Bolby A.A. \[[@cit0001]\].

Treatment should be started immediately after diagnosis and includes empirical antibiotics administration, before microbiological identification of the pathogen, which can then be revised and corrected afterwards, as well as surgery in cases with conservative treatment failure \[[@cit0002], [@cit0003], [@cit0004]\].

In contrast to other urologic diseases, there is no strict approved acute epididymo-orchitis clinical classification system that enables the determination of the most appropriate treatment (conservative or surgery) immediately after diagnosis.

Previously, a local AEO staging system with treatment recommendations was presented and published in CEJU \[[@cit0005]\].

From 2016, the approach that was proposed by authors has been actively reviewed and mentioned as expedient in the contemporary EAU Guidelines \[[@cit0002], [@cit0006], [@cit0007]\].

The follow-up in patients with AEO caused by STIs as well as in their partners is currently recommended \[[@cit0008]\].

We aimed to determine the clinical value of local AEO classification system and summarize results of partner\'s follow-up.

MATERIAL AND METHODS {#sec2}
====================

A total of 293 patients with AEO were enrolled into our prospective study from 2013 until 2019. Patients with AEO due to tuberculosis or mumps were not included in the investigation. Basing on clinical signs, scrotum ultrasound investigation (SUI) results and according to local AEO classification and pointed stages ([Table 1](#t0001){ref-type="table"}) the patient were divided into four groups:

###### 

Staging of acute epididymo-orchitis \[[@cit0005]\]

  ------------------------------------------------------------------------------------------------------
  Stage   Palpation   SUI          
  ------- ----------- ------- ---- ---------------------------------------------------------------------
  I       \+          --      --   No

  II      \+          --      \+   No, one or a few abscesses, each up to 0.5 cm in greatest dimension

  IIIA    --          --      \+   

  IIIB    --          \+\     \+   One or more abscesses, each above 0.5 cm in greatest dimension
                      -- \*        
  ------------------------------------------------------------------------------------------------------

SUI -- scrotum ultrasound investigation

E/T -- palpatory differentiation between epididymis and testis

\+ present, palpation evaluates both enlarged painful epididymis and normal or insignificantly enlarged testis

-- absent, enlarged epididymis is not differentiated from enlarged, painful testis

-- \* malacia absence only in cases of large hydrocele and inability of epididymis/testis palpation

Group 1, 118 patients (40.3%) with Stage I AEO.

Group 2, 97 patients (33.1%) with Stage II AEO.

Group 3, 42 patients (14.3%) with Stage IIIA AEO.

Group 4, 36 patients (12.3%) with Stage IIIB AEO.

In case of AEO diagnosis, we immediately administered empirical antibacterial treatment and analgesics. Sexually active men and all their available recent sexual partners were examined for STIs. If after 72 hours of conservative treatment there was no clinical improvement, patients underwent surgery.

After confirmation of STIs in our AEO patients, we performed the follow-up of their female partners. The duration of look-back for sexual contact tracing of patients with infectious AEO (IAEO) was 6 months for confirmed Chlamydia trachomatis IAEO or Ureaplasma urealyticum IAEO and 3 months for confirmed Mycoplasma genitalium IAEO. In other cases, thought to be STIs other than those abovementioned, as well as for diagnosed Neisseria gonorrhoeae IAEO, the time span of look-back was 2 months as recommended \[[@cit0008]--[@cit0012]\]. For STIs diagnosis we performed microscopy of a Gram-stained /methylene blue-stained urethral smear showing \>5 polymorphonuclear leucocytes (PMNLs) per high power field (HPF, 1000x) or a spun down sample from first pass urine Gram stained showing \>10 PMNLs per HFP (1000x) as well as polymerase chain reaction (PCR). In female sexual partners of AEO patients we also performed PCR combined with microscopy of vaginal secretions. Trichomoniasis was diagnosed by the wet-mount examination of vaginal secretions or culture in females and by PCR in males that combined with microscopy of penile meatal swabs and the first-voided urine sediment with careful specimen preservation and immediate investigation \[[@cit0013], [@cit0014], [@cit0015]\].

IAEO patients were instructed to abstain from sexual activity until they and all their sexual partners were treated completely with final laboratory confirmation.

If sexually transmitted infections were confirmed in an IAEO patient and/or his sexual partner or partners, they were all given appropriate antibacterial treatment for eradication of pathogens ([Table 2](#t0002){ref-type="table"}). In cases of STI confirmation in a patient but not in their partner or vice versa, both partners were treated.

###### 

Antibacterial treatment in IAEO patients and their partners

  ----------------------- --------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
  IAEO etiology           Treatment
  Chlamydia trachomatis   Doxycycline 100 mg twice daily for 14 days
  Neisseria gonorrhoeae   Ceftriaxone 500 mg intramuscular injection following by Doxycycline 100 mg twice daily for 14 days
  Trichomonas vaginalis   Metronidazole 2.0 g in single dose orally or 500 mg twice a day for 7 days or Tinidazole (or Secnidazole or Ornidazole) 2.0 g in single dose orally (for all partners) plus Doxycycline 100 mg twice daily or Ofloxacin 200 mg twice daily for 14 days (for AEO patient)
  Other STIs              Doxycycline 100 mg twice daily or Ofloxacin 200 mg twice daily or Levofloxacin 500 mg once daily for 14 days
  ----------------------- --------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

IAEO -- infectious acute epididymo-orchitis; STI -- sexually transmitted infection

When epididymo-orchitis was caused by enteric organisms, we prescribed Ofloxacin 200 mg twice daily or Levofloxacin 500 mg once daily for 14 days.

We analyzed the clinical value of the investigated system by the efficacy of conservative treatment for each stage and thereby the classification\'s influence on treatment tactics.

We also noted obtained laboratory findings in IAEO patients and compared them with results of their sexual partners registered during follow-up.

Two-sample t-test, chi-square or Fisher\'s exact tests, and univariate and multivariate logistic regression were performed. A p-value \<0.05 represented a significant statistical difference. The study was approved by the local Ethics Committee. All included patients declared their informed consent in writing.

RESULTS {#sec3}
=======

A total of 293 patients with a mean age of 33 ±12.6 years (ranged 18--82 yrs) were included in the study. Sexually transmitted diseases were detected in 176 (60.1%) of them and bacterial infection (Escherichia coli, Pseudomonas aeruginosa, Staphylococcus aureus and others) in 117 (39.9%) cases. Among the 176 cases of infectious AEO, mixed sexually transmitted infection was diagnosed in 32 (18.2%) patients. Monoinfection was identified in 144 (81.8%) IAEO patients. Among them, Chlamydia trachomatis was detected in 52 (36.1%) cases, Mycoplasma genitalium in 28 (19.4%) cases, Neisseria gonorrhoeae in 25 (17.4%) cases, Ureaplasma urealyticum in 21 (14.6%) cases and Trichomonas vaginalis in 18 (12.5%) cases.

Only 3 (2.5%) patients with Stage I AEO required surgery. The remaining 115 (97.5%) patients were successfully treated by antibiotics with body temperature decreasing at the 3rd day of treatment.

In patients with Stage II AEO, conservative treatment was effective in 79 (81.4%) patients. Another 18 (18.6%) patients without clinical improvement underwent surgery.

A total of 27 (64.3%) patients with Stage IIIA and 36 (100%) patients with stage IIIB AEO did not demonstrate improvement after 72 hours of antibacterial treatment, so they underwent surgery.

Multivariate analysis demonstrated that presence of malacia during testis palpation (OR = 4.378, 95% CI: 1.027--8.692, P = 0.001), absence of palpatory differentiation between epididymis and testis (OR = 3.546, 95% CI: 1.016--7.831, P = 0.006) and presence of one or more abscesses above 0.5 cm in its greatest dimension (OR = 4.242, 95% CI: 1.013--9.613, P=0.014), were significant independent risk factors for surgery in AEO patients.

Stage I of AEO was independently associated with success of conservative AEO treatment (OR = 5.467, 95% CI: 1.048--13.235, P = 0.003), while Stage III -- with necessity of surgery (OR = 4.632, 95% CI: 1.035--12.462, P = 0.012).

Among the 84 patients who were operated, orchiectomy was performed in 29 (34.5%) cases, epididymotomy in 24 (28.6%) cases, epididymectomy (removal of a part or all of the epididymis) in 15 (17.9%) cases and epididymectomy with resection of testis in 16 (19.0%) patients. Goals of surgical treatment via Bergman\'s operation were: excision of the hydrocele sac, abscess drainage with removal of purulent destructed parts and maximally possible preservation of healthy testicular parenchyma. During resection of testis after removal of destroyed testicular tissues the parenchyma was inspected for haemostasis, edges of the testicular tunica albuginea were carefully matched ([Figure 1](#f0001){ref-type="fig"}) and closed with numerous sutures ([Figure 2](#f0002){ref-type="fig"}) followed by testicle replacement into the scrotum.

![Careful matching of the testicular tunica albuginea edges during epididymectomy with resection of testis.](CEJU-72-1973-g001){#f0001}

![Tunica albuginea is closed tightly with numerous sutures.](CEJU-72-1973-g002){#f0002}

During follow-up, 29 (16.5%) patients with IAEO did not inform their doctor about their sexual partners because of reluctance, loss or total absence of contact with them. Among the remaining 147 patients, 116 (78.9%) patients with IAEO informed urologists about one sexual partner during look-back and 31 (21.1%) patients about more than one partner. For correct comparing of laboratory findings in IAEO patients and their partners, we excluded cases with multiple partners and investigated only those with sole partner during performed look-back, n = 116. The pathogens that were isolated in IAEO patients and their sole partners are presented in [Table 3](#t0003){ref-type="table"}.

###### 

Pathogens that have been isolated in IAEO patients and their sole partners

  Pathogen                 IAEO patients   Partners   P            
  ------------------------ --------------- ---------- ----- ------ --------
  Chlamydia trachomatis    34              29.3       32    27.6   \>0.05
  Mycoplasma genitalium    19              16.4       14    12.1   \>0.05
  Neisseria gonorrhoeae    15              12.9       13    11.2   \>0.05
  Ureaplasma urealyticum   13              11.2       11    9.5    \>0.05
  Trichomonas vaginalis    12              10.3       20    17.2   \<0.05
  Mixed STIs               23              19.8       21    18.1   \>0.05
  No STIs                  0               0          5     4.3    \<0.05
  Total                    116             100        116   100    \>0.05

IAEO -- infectious acute epididymo-orchitis; STI -- sexually transmitted infection

As presented in [Table 3](#t0003){ref-type="table"}, only in 5 (4.3%) IAEO cases their sole partners did not demonstrate presence of STIs at all after laboratory examinations, but they were given preventive treatment accordingly their male partner\'s results. Correspondingly, 111 (95.7%) sole sexual partners of sexually active patients with IAEO had confirmed STIs that were treated completely. A structure of STIs in a cohort of men with IAEO and monoinfection is similar to their sole female partners results except cases with trichomoniasis that were diagnosed in 10.3% and 17.2% cases correspondingly (p \<0.05).

The distribution of STIs in cases of mixed infection among the IAEO patients and their sole partners is presented in [Table 4](#t0004){ref-type="table"}.

###### 

Distribution of STIs in cases of mixed infection among the IAEO patients and their sole partners

  Pathogen                 IAEO patients   Partners   p           
  ------------------------ --------------- ---------- ---- ------ --------
  Chlamydia trachomatis    9               39.1       8    38.1   \>0.05
  Mycoplasma genitalium    7               30.4       6    28.6   \>0.05
  Neisseria gonorrhoeae    6               26.1       6    28.6   \>0.05
  Trichomonas vaginalis    4               17.4       7    33.3   \<0.05
  Ureaplasma urealyticum   6               26.1       5    23.8   \>0.05
  Total (patients)         23              100        21   100    \>0.05

IAEO -- infectious acute epididymo-orchitis; STI -- sexually transmitted infection

Hence, during diagnostics and follow-up, a total number of confirmed trichomoniasis among IAEO patients (n = 116) was 16 (13.8%) and presented by 12 cases of monoinfection plus 4 cases in the mixed group. Among their sole partners, trichomoniasis was confirmed totally in 27 (23.3%) cases and presented by 20 cases of monoinfection plus 7 cases in the mixed group. We registered a statistically higher incidence rate of trichomoniasis in IAEO sole female partners compare to IAEO patients (23.3% vs. 13.8%, p \<0.05). Distribution of other STIs in IAEO patients and their sole partners was similar.

DISCUSSION {#sec4}
==========

AEO usually develops by local spreading of infection into the epididymis from the prostate, urethra or bladder. This mechanism was described as 'metastatic' or 'sympathetic', which means the transfer of the inflammatory process from one urogenital gland to another by way from the prostatic urethra to the ejaculatory ducts and thence along the vasa deferentia \[[@cit0001]\]. In sexually active men aged under 35 years, AEO is usually caused by sexually transmitted pathogens (Chlamydia trachomatis, Neisseria gonorrhoeae, Mycoplasma genitalium, Ureaplasma urealyticum, Trichomonas vaginalis). Gram-negative enteric organisms in men engaging in unprotected anal intercourse also can be a cause of AEO. In sexually active older patients, the abovementioned aetiologic factors are relevant too, but because of healthy constant sexual partners or abstinence in aging males, AEO more often occurs as a complication of bacterial urinary tract infection (E. coli, St. aureus, Pseudomonas etc.) \[[@cit0008], [@cit0016]--[@cit0020]\]. So, sexually active patients with AEO should be screened for STIs regardless of their age \[[@cit0021]\].

According to Eshiobo et al., in their local the risk factors of AEO development were: prostatitis (3.4%), bladder outlet obstruction (62.1%), trauma/instrumentation (5.2%), and multiple sexual partners (17.2%). No risk factors have been documented by authors in 12.1% cases among 58 adult men from Nigeria \[[@cit0022]\].

Patients with indwelling urethral catheters are at a high risk of multiple drug resistance and should be treated empirically with both a fluoroquinolone and a third-generation cephalosporin until antimicrobial susceptibility testing has been completed \[[@cit0004]\].

Mumps and other viral infections, tuberculosis, brucellosis and even candidosis are less common but possible AEO causes \[[@cit0023]--[@cit0027]\].

AEO is a potentially dangerous condition for male health because of its possible future negative influence on fertility or even on development of testicular cancer or total testicular infarction. A population-based case-control study demonstrates that patients with testicular cancer had higher odds of prior epididymo-orchitis than those without cancer even after adjustment for potential confounders \[[@cit0028], [@cit0029], [@cit0030]\].

According our data, mixed STIs were diagnosed in 18.2% patients with IAEO. This fact advocates changes in antibacterial treatment strategy according to obtained findings during follow-up.

Despite the gonorrhea prevalence among IAEO patients that have been declared in previous early studies, in our representative cohort the percentage of this STI did not significantly differ from other infections except chlamydiosis ([Tables 3](#t0001){ref-type="table"} and [4](#t0004){ref-type="table"}). Obtained data can be explained by changing trends with local differences in STI epidemiology throughout the world and by the decrease in gonorrhoea morbidity in our region due to active treatment and prophylaxis during the last decades \[[@cit0031], [@cit0032]\].

We registered a statistically higher incidence rate of trichomoniasis in female partners cohort collated to IAEO patients (23.3% vs. 13.8%, p \<0.05). Acquired results could be ascribed by relative difficulties of trichomoniasis evaluation in males compared to females thanks to a relatively higher sensitivity of wet-mount examination of vaginal secretions in comparison with male urethral discharges or first-voided urine microscopy. So, the role of trichomoniasis in IAEO development should not be underestimated. Moreover, it seems that trichomoniasis eradication could be more widely included into empirical AEO treatment in cases of STI anamnesis, objective signs or its suspicion.

Obviously, follow-up in partners of IAEO patients is obligatory because of necessity of complete STIs elimination in both persons. Absence of adequate partner\'s treatment leads to future reinfection and possible IAEO recurrence or other manifestation of STIs in couples.

Because AEO is an emergent pathology, sometimes there is no technical possibility to examine correctly the AEO patient prior to start of immediate empirical treatment (absence of urethral discharge at the moment of diagnosis, reluctance to urinate or presence of urethral catheter). As presented in [Tables 3](#t0003){ref-type="table"} and [4](#t0004){ref-type="table"}, the pathogens in males with IAEO and their sole female partners mostly coincide except for trichomoniasis. In this regard, the results that were obtained from untreated female partners could be transferred for determination of the AEO causes and for the choice of the most effective drug.

Our study has confirmed the clinical value of the investigated AEO staging system because of strict differences in clinical outcomes between stages. According to our data, in AEO patients with Stage I the efficacy of conservative treatment is high (97.5%). In Stage II AEO the need of surgical treatment after the 72nd hour of conservative treatment arose in 18.6% cases. It seems that in Stage III B, surgical treatment should be performed immediately after diagnosis while patients with AEO Stage III A should be informed about high probability of surgery (approximately 64.3%) after the 3rd day of treatment. Hence, the analyzed classification could be proposed for wide use by urologists in choosing the best approach to treatment of acute epididymo-orchitis.

CONCLUSIONS {#sec5}
===========

The investigated classification system enables the determination of a treatment strategy in patients with AEO and the prediction of efficacy of conservative treatment in Stage I with an accuracy of 97.5%. Surgery should be predominantly recommended in Stage IIIA AEO and absolutely in Stage IIIB without waiting for a time period of 72 hours.

Almost all sole sexual partners (95.7%) of patients with infectious epididymo-orchitis have confirmed STIs with similar pathogen distribution, except trichomoniasis, that required specific diagnostics and appropriate treatment. Partner\'s follow-up allows for the clarification of the etiology of disease, complete evaluation of sexually transmitted diseases and prevention of reinfection in couples.
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